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Where dependability 

in rubber counts most 


Goodrich Airplane 
Radiator Hose mav 
be obtained with 
either capped or 


Dependable rubber equipment contributes vitally to the success 
of the pursuit or racing type plane. The stresses set up by vibra- 
tion and speed require a quality in such parts as gasoline, radiator 
and oil hose that assures trouble-free service. 


In the Navy Curtiss Racer Goodrich hose as well as shock absorber 
cord, tires and tubes are used for the assurance of dependability 
they provide. 

The name Goodrich stands for utmost reliability in rubber aero- 
nautical equipment. 

Radiator Hose Laced-on-lype Windshield for airplane 

Qasoline Hose tires 

Shock Absorber Cord Leak-proof Tank Covers 

Airplane Tires Qammeier Airship and Balloon Vah'es 
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“The Luxuries of One Generation 
become the Necessities of the Next” 



In ihis age of rapid scientific development, the line between luxuries and necessities 
is so finely drawn, that anything which tends towards progress and advancement is soon 
adopted as necessary, even sooner than the old adage would have it. 

In the humble field of aeroplane propeller construction, the alcove holds true, and the 
metal propeller in the remarkably short period of four years has become a real necessity. 
Certainly no manufacturer can afford to turn out any commercial machines without careful 
consideration of this wonderful new invention, and even commercial operators should give it 
serious thought because of added safety, durability, increased performance and pay load. 

Mr. Leslie L. Irving of the Irving Airchute Ctnnpany. Buffalo. N. Y.. writes: 

"Having flown my Swallow for about twenty-five houn with a new CurtUs-Reed 
metal propeller. I would like (o say that I am entirely pleased with the results. I be- 
lieve that it has increased the climb at least 20% and greatly helped on the take-off.” 

Mr. W. A. Yackey. of the Yackey Aircraft Company, Chicago, advises: 

"The last metal propeller you sent is sure a wonder. It performs excellently. 

You can give us as a reference any time for your Reed propeller on any Job we have 
ever used than on." 

Curtiss Aeroplane & Motor Comany.Inc. 

GARDEN CITY, N. Y. 

Manufacturers of Curtiss Reed Duralumin Propellers for All Types of Aeroplanes 
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Guggenheim School of Aeronautic* 

M tt, DANIEL UUOftENHElM'a gift of $500,000 with 
whii-li New York University wUl found a school of 
Ac .maatics reveals a vision of the future and n generosity 
of /urpose which is an iimpiration to all tiioae connected with 
aviiiiuu. The gift came almost without solicitation. Mr. 

sclively interested. lie was on the committee which was try- 

roii 'Ulted his father us to the methods of doing It.' As soon 
as .Mr. Guggenheim senior beard of the project he realized 
its -igniBcanoe and after a thorough study of tlie plans be 
dci-icled to give the whole amount needed himself. Mr. 
Gu;'g«nbeim's business success testifies to his ability and forc- 
sigliicdness ; his vision of the future of the air and his im- 
ineomte realization of the fostering influence of proper 
tccljiiieal training should bring new courage to us all. 

The trial and error method of many of the early pioneers 
is |.ind iiall y being replaced by truly scienlifle methods. We 
are ucoumulatii^ a wealth of fact about aerodynamics and 
tic use of aircraft. If we are to keep pace with the other 
nations <bi« knowledge must be imparted to the younger gen- 
erstion and this is one of the main purposes of the new School 
of Aeronaotics. Europe long ago rec<%nized this and 
sspecially in Germany there are a large number of engineer- 
ing schools which give courses in aeronautics. The equip- 
ment with which the new school will be supplied should make 
It u center for those who wish to conduct original research 
work. Mr. Guggenheim could not have made a more con- 
structive gift, it is hoped that others will follow bis example. 


Increased Interest in Technical Aeronautics 

A eronautics U thought by many to be confined to a 
gronp of entbusiests. These enthusiasts have frequently 
been regarded by their friends and associates as wasting their 
Umo. The outstanding achievements of the Air Mml Service 
and tile formation of the National Air Transport, Ino., have 
com inced some of the doubters that they are failing to keep 
sbreust of the times All professions are now coming to see 
thut they will have some connection with or interest in com- 
meroial air transportation. Various tcclinieal societies are 
holding aeronautical meetings. The time has come when other 
ind' 1 -.tries feel that they ahonld have accurate information. 
The two latest reemita are the New York Electrical Society 
and The Traffic Club of New York. 

•H'Tonautical engineering has the same basis as all other 
kinds of engineering. Practically all the materials used in 
thi> , onstmetion of aircraft are used in other industries. 
Many of the acceeaories and instTuments for aircraft are 
miu.uractured, at the present time, as a aide lino by firms who 
supply the older branches of engineering. Technical men de- 
pend very largely on their profeesional societies for informa- 


tion on new developments. The larger the number of meetings 
of these societies that are devoted to aeronautics, the greater 
the cooperation with and consequent benefit to commercial air 
transportation. 


Feeder Lines 

A lmost evorbody Interested in aviation has at one time 
or another planned or been connected with the planning 
of an air transport line. For various reasons, none of the 
airlines thus operated have worked out successfully, but 
tbroughout tbe country there are still thonsands of men who 
hope some day to be at the head of au aerial transportation 
line. The actual formation of National Air Transport, Inc, 
and of the Ford Air Line will stimulate this hope, but to 
the mou who have worked in aviation for years and have triel 
to start airlines themselves, tbe announcement that these 
powerful companies have entered tbs field will come almost 
as a frustration of their own personal ambitions. It will 
be almost impossible for men who have tried to start airlineB 
of their own, and failed, not to take a dog in the manger 
attitude toward those who have been successful. 

This mental attitude will not advance the cause of com- 
mercial aviation, and in the long run it will not help the 
men who hold it. It must be realized that the inevitable hss 
happened. Air transportation along the main arteries of 
traffic conld never have been started by companies inade- 
quately financed and with antiquated equipment. 

Tbe United States covers a large area and it is inevitable 
that tbe moet obvious routes will be controlled by great coi> 
porationa. But there will always remain plenty of roatia 
where smaller companies can operate with good chances of 
snccess. 

Heretofore air mail runs of two or three hundred nulis 
have not been patronized, as there was not enough saving 
over tbe train time. With the establishment of tiie night Air 
Mail Service this condition changes. There are many towns 
within a few hundred miles of the New York-Saii Franeicu 
air line whose normal mail trains cannot connect with the 
night Air Mail and that will be forced to establish air con- 
nections for their mail or rise lose a business day in sending 
and receiving mnil from the larger cities. The rates of 
postage for these short feeder lines will have to be worked 
out on a different basis from the long haul routes. Theia 
is a provision in tbe Kelly bill for earrieTS of air mail to 
receive four-fifths of tbe ordinary first class postage rate, 
Obviously four-fifths of all the revenue from first cisss mnil 
on a two hundred and fifty mile mn ia a greater incentive 
«b«o the special air postage franchise on a thousand mile 
mn. The air transport companies which handle the tmnk 
air lines will wdcome the business developed by feeder Urns 
and the experience and pioneer work of the large companies, 
which have the capital to experiment with, will work to the 
ultimate profit of the smaller companies. 


Aircraft and the Hawaiian Maneuvers 

Results Showed the Importance of Aircraft and the Availability 
of Aircraft Brought near the Scene of Action in Crates 



was diffli-uU tor butli sidn. The t'ollowinR farU were as- 
MUiiu*t3 ; 

Tliat a stale of war esisteil Iwtween Blue (the United 
sutes). and Black; 

■2. That the Hawaiian Islands were a Block possession and 
w'ere defended by tlie existing; armament, the present naval 
district forces and a garrison of approximately 14,000 men; 
and 

3. Tliat Bine was desirous of capturing Oahu with the ob- 
ject of making use of it as a Naval Base. 


Blaeh^w ProbUm 

The Blue Fleet, accompanied by an expeditionary force of 
two divisions of troops, was concentrated in San Francisco 
and put to sea April 15. Under the terms of the problem, the 
transports accompanying the Fleet were not to be farther 
than 1,700 mi, from San Francisco at 5.00 a. m., April 25, 
1025, the hour and date when tlie problem actually opened. 
The Black or Hawaiian aide was restricted to the use of 
forces and means actually available, whereas the Blue Fleet 
had two constructive divisions of troops, represented by some 
1,500 Uarines. 

Black knew of tfae impending attack in ample time and es- 
timated that Bine would seise a base on Lanai, one of the 
islands of the group, preparatory to launching an attack 
a^inst Oabn itcelf. Black was in a difRcnlt situation. No 
rcinforoemeota could be ex]>erted and neither air forces, 
sub-surface nor fast surface vEcaels were available in suffi- 
cient strength to permit Black to deny any of the outlying 
islands to Bine. The aiTangenieiits made for defense were, 
in general, admirable and were cHieiently carried out, the 
eondnet of practically all forces engaged being exemplary. 
Everyone was on the qui vive. Possible landing plaeee were 
held by a thin beach cordon, plentifully supplied with Reid 
guns, machine guns, etc., and backed by strong points and 
small mobile reserves. The Black air forces, both Army and 
Navy, were concentrated on Oahu, seven DH4B’a being, how- 
ever, despatched to the iaiand of lamai. The surface and 
sob-surface vessels and aircraft of the Naval District formed 
an observation cordon around Oahu at a sufficient distance to 
give timely warning of the enemy’s approach. 

Blue't ProbUm 


Blue's t««k was also difficult in that it involved an attack 
against a strongly fortified island some two thousand miles 
from Blue's nearest homo l>ase. In the very nature of the 
case, such an attack was a major operation and therefore re- 
quired extensive and careful prepamtions. Since a direct 
attack against Oahu was too Imiardoua, Bine planned to seise 
one of the outlying islands, Molokai, and to establish an air 
base there and to follow this with a naval demonstration 
against a bay on the south coa.<t of Oahu for the purpose of 
diverting Black's attention. Blue then proposed to direct his 
main landing attack against the North coast of Oahu, while 
aimnitaneously therewith making a secondary landing on the 
West eoaat of Oahu. 

Bine made bia dispoeitiona accordinglv. Blue was auo- 
cesaful not only in seizing Molokai, but I^nai as well and in 


I both islands early i> 


the 


itulead of m _ 

rtooe tnunore and exposing her to attack by Black aubmr ncs, 
Blue kept her well offahore and had her fty her planes T to 
Iko landing fields on ifoloitat and Lanai as soon as the.- had 
been seised by the Advance Force. The seven Black airi inss 
despatched Id Lonoi gave a good acconnt of themselves, rat- 
ing a Blue tender and inflicting serious damage on the Ulus 
landing farces. They fcere far too weak to preven the 
-risure of the two islands. 

Blue had lioen successful in seizing a base in dangi lous 
proximity to Oahu. With local command of the tea and -ith 
a superior air force in his hands, Blue teas rsasonablg are 
of uitimate victory. But Block aircraft and submarint . did 
all in their power to mote winning as hard and eost’ i at 
possible to Blue, 

The aircraft with the Expeditionary Force were to furnish 
illumination (flares) for beach bombardment and emoke 
screens to cover first landings to reconnoiter hostile gnn "osi- 
tions and troop movements; to spot for covering and bnp- 
porting gun fire. 

These landing operations demonstrate anolhm* lesson. The 
defense against them must be flexible and mobilA Depcn<!rnes 
must not be placed primarily or even predominantly upon 
mechanical meant— field guns and machine guns — but upon 
mobile troops and aircraft, connter.a tt a ck ing whenever and 
wherever necessary. A commander must not only have troops 
enough to hold the esecnUal positions and to man his arma- 
ment, bat he most have enough troops left to form an ade- 
quate reserve. In rtiia instance, the commander could not 
do this, for bis force was not adequate for the taak assigned 
to it. He did all he oonld wiQi the forces given him ; be 
could not do the impoesible. 


Analyzing the results of the exereieee from the standpoint 
of their objects, it is believed — 

1. That the project and plana for the defenses of Oahn 
have been tested and that the defimenaies therein have been 
dLsclosed. 

2. That very valuable training has been given the Army 
and the Navy in joint operation. 

The naral accounts are now eoaiing throngfa from returning 
(ibscTvera. Inasmuch as there was published in an Eawcilau 
newspaper, probably throuiffi an indiscretion, the complete 
problem involved together with the purpoees of the maneuver 
it would seem to be very proper if the people of this country 
were given more details as to the whole prooeediogs. 

Fir^ It may be stated that both Army and Navy officers 
are showing a profound respect for mreraft. a very wholesome 
sign. While the umpiring of air woi^ both at Panama and 
Hawaii was so eondneted that opportunitiea were lost for re- 
attack where misrions that were declared a failore were 
considered by the attacking air forces as sueceesfal. In fn- 
tnre maneuvers this difficulty should be rmnedied. As has 
been indicated, the experience at Hawaii has made aircraft 
a prime factor in the consideration of fnture defenses or 
attacks. 

It U reported that the Navy office r s made excellent use of 
their air filters. Altbongfa there baa been much effort to 
lielittle aircraft previously, it is now realized that the first 
stage of any nav^ engagement where an enemy has ain raft 
must be to gain sapremaQr in the air. Quits emdentli/ Ibal 
was their intention when they took the time to ettabli'b a 
base on one of the islands within striking distance of 0">ii>, 
but out of reach of coast defenses. Airplanes which bad ' <«n 
bronght on freighters and large shipt in eralai were set «p 
by the aviation experts on the aircraft earrier lemgley. and 
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lugci than that of Oahn's defenders. It teas easy enough to 
cover the Marine Corps’ landing force when the fleet had 
tspr* 'lacy in the air — without that supremacy the ships con- 
lainit / the landing ptsrty might hare been blown to bits. 
yts ' biefs in command of the Noi:y force admitted in the 
eriliq c held after the war game that they look the time to 
isplii •• and make use of the island base neor Oahn only 
ifca>' ' they knew they probably could not capture the island 
oitk' 'I air supremacy. 

.4i, /her great lesson which the maneuvers taught is that 
sllac/ a poorly equipped nation. It has been thought that 

se ci' •ntry had enough aircraft carriers to bring a large num- 
icr ' ' planes across the Allaniie or Pacific ocean. The 

seen- *ry to fly the planes across these oceans. If England 
ekoal wish to make war on the United States she could send 

riudii I large-space passenger liners like the Olympic and 
Uajp 1C, toss them ashore at Halifax or some point even 
Dtsre the United States, put them in flying condition with 

{srri- -.,^ond make the air attack on New England and New 
York troro a base within 300 or SCO mi. In the same way 
tbe i- mds of the West Indies could be used. Or some nation 
wold ,«tablish a base in Lower California, with or without 

Gngh 'id's consent, and attach ns by sir from those points. 
This ‘‘lethod of transporting airplanes was very successfully 
used during the Hawaiian maneuvers and proved that aircraft 
earrii ■ < need only be necessary subsidiaries. The attacking 
fleet ' light not have been able to capture Oahu if only tfae 
sirpbiiies lannchable from the catapults and the deck of the 
Lang, y had been used; but with the addition of those .sent 
into I'le air from the land base Oahn was easily conquered. 


The Naval Air Battle of the Future 

Editor. AviATIOKi— 

Will you permit me a few brief comments on "Tbe Naval 
Air Buttle of the Future,” by M. H. McIntyre. 

Scouting plance with a large radius of action should not 
iriy on a aluggiah compass needle alone, but should have 
radio receiving apparatus and get their direction at frequent 
intenula by radio freun the motoer ship, to which they expect 
to return when the flight is completed. There will be naval 
engancinents in which the commander-tn-chief himself com- 
Diand- the battle from on high, direcUng the exact maneuvers 
cf hir fleet, as the chess player moves his pieces oi-er the 
txiird. all of which is in plain sight. 

It i*- an error to say that the enemy surface ships know as 
well a-- the aviator the one point from whieh bombs can be 
tuecc— fully lannched, for the snrface ship does not know and 
cajinoi know aecurately the height from which the homh will 
to di-,'hai^;ed or at which tbe airplane is flying at any given 
time. In a word, the altimeter gives a much more aeenrate 
knowlrilge of height than any known method yet discovered 
from Itelow, and the attack that would be most dangerous to 
the fi.et will be by airplanes unseen to their victims, at- 
tzekitiit either by night or in cloudy weather or behind smoke 
wreeii.. able to select the moment of attack and to sheer off 
if anil when the situation is nnfavonible. 

It -eems to me that Mr. McIntyre has chiefly in mind 
homhirig attack in clear weather from a gre« height. To my 

first Mom torpedo-carrying seaplanes attacking from behind 
snink.' s<-reens at a disUnce of 2,000 yards or thereabout. 

Sco-nd. bombing attack from low altitudes in the ni^t 
time r,r with partially obscure atmospheric conditions. 

The task of dropping a torpedo at the right moment is 
a far easier matter than that of dropping a bomb at the right 
mome,it, for an error of ten seconds more or less will usually 
he in. material in the case of a torpedo and absolutely fatri 
tc SIT I in the ease of the bomb. 


Now with regard to the erratic behavior of torpedoes, Mr. 
McInOnre should give os accurate figures. Frankly, I have 
only seen two torpedoes fired, and one of them took a direct 
course from tbe axis of the tnbe till the bubbles disappeared 
over tbe horizon; the other tnrned at right angles in ao- 
cordonee with tbe setting of tbe gyroscope, and then took a 
straight course nntil it disappeared over the horizon. Now if 
fifty per cent of tbe torpedoes were to be erratic, the battle 
fleet would still be helpless against torpedo attack unices well 
defended by other aircraft. 

The public will eertaiuly be very mnch interested in quan- 
titative figures as to the performance of our torpedoes. 

GopruET L. Cabot, 
President, N.A.A. 


Book Review 


called The Airplai 
ibuted The Aiiplan 


Engine Dynamics and Crankshait Design. By Glen 
Angle (First Edition. 209 pagei,. Airplane Engine 
cyclopedia Co.) 

This book is the first o 
Engine Design series am 
book. Glenn D. Angle ha 

and this volume is a valuable addition. 

As it is intended to be a reference book, very complete 
tables and a bibliography are given after each main section. 
The method followed in treating the various phases of the 
subject is to pve the basic theory and establish the formulae 
and then consider the materials and representative designs. 

Although the design of airplane ezines had its ^at^ 
impetus during tbe late world conflict, the more scientific 

amoon? of data and experience available which should guide 


r the u 


ondense this 


of the 

lose desiring to cheek certain equ 
whole, tbe methods employed a 


present treatment He in their simplicity. The methods for 
investigating the stresses and bearing loads of crankshafts 
have probably never been presented before in such a complete 


Horatio Barber Sails 


? 20. 


who ii 




of Barber & Baldwin, 
Its sailed for Englan 
mationally known i 

i. about the end of 


to the United States 

Mr. Barber has for seventeen years neon active 
nauties. He is one of the pioneer pilots and deaif 
England and demgned built and flew the first all-Bri 
plane. He served throughout the war as an ofticei 
Royal Plying Corps and since the armistice has been i 

suiting capacity. Mr. Barber is the author of sever 
nauticai books, among them "The Aeroplane Speaks, 
was adopted by the United States and British govt 
for the instruction of officers. 

During the present period of organization of air t 
lines, it is a fortunate cireumstanee that the service 
perienecd and reliable aeronautical consultants is i 
for technical information and advice on the varied 
tricate problems which must be solved befor 


e established 


and bus 


A New Record 

A new record for speed over 500 km. with 250 kg. of test 
was made in Italv, Mav 5, when a Fiat CB covered the coniso 
at a speed of 260 km./hr. The eourse was 125 kni. in length 
and was bounded bv Monteeelio, Cerveteri and Ostia. 'The 
machine was piloted' by Major DeBemardi. Tbe Fiat CB ia 
a pursuit marine with a 300 bp. Hispano Suiza engine. 


N. Y. U. Aero Course Endowed 


Daniel Ouggenhelm Gives a Half Million Dollars to Construct Buildings and 
Support a Sichooi of Aeronautics at New York University 





Curtiss Building New Commercial Ship 

New Machine Using the 0X5 Engine Ejnbodies 
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LIGHT PLANES AND GLIDERS 



to take the bolt lioldme the aileron pulleys. .j. . are to be made of cold roll 

.25 in. thick. T^y ^ out,,out actording to. 
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AIRPORTS AND AIRWAYS 
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■. Castle, the treasurer of the N'.A.A. was 


^unu^theu^fiew over the reaidenee dUtricU of Si ,k«» 
It U dain.cd to here been one of the first times in I <tot7 

™ 7"'" ■ 

'■hutwhe«-*’by|ju”^^^ hunh“™stla w“hiEh^ fmi 


eurh R Held >o near the renter of the ritv and hoped that Kew 
by' Capt'c.'s'. KordrAm Lrs-iee offieer atta.d.ed to the first 






;Si«~l:Tr,=lS= 


ssrt.-SzSi ^;:,'rJ™;tr‘^.ssl':r”S 


ig 7,7 7^ig7g;^;7;£. ^g; 

liSilSSiji 


ggii^llssi 

K£.^,;7j::"nZ’‘cJ!rz^,^\yT7. SS™. 'i.s 



Joii.- 22, 1925 


AVIATION 


701 


UNITED STATES AIR FORCES 


U. S. ARMY AIR SERVICE 

Chonute Field 

On JiiiM- H, Fliglit I.ieut. H. G- B. lic-Kruylt \'*n I)or!,»eii. 
of (lie- Nfthorlitndii Air I'orrc. » ^tuclrnt in flip I’nrapliutp 
('oiin-p. Air Sprvirp Ti'clinip*! SpIiooI. sjifolj- Bpcinpliahpd a 
live parachute .iami> from the coi'kpit of an airplane, heiglit 
2.000 ft. Lieutenant Van Dorsaen is the iarg:e»t man to rt'er 
leap from the vockpit of an airjjlanp, voluntarily r " - - 
pararhute. He weijrha 220 lb-, is 0 ft. " ' - ' 

thirty year-* of brp- He is attending Uie A 
Sehooi" lor the purpose o' ' 




1 height and 
i<-4' Te<‘hnienl 

f detemiiiiiiig the eflieieney of the 

/ Air Service Parachute and the demonstration 

of June H thonmrfily satisfied him on its nterits. 

It niiglit lie stated nt this time that recent tes 
British and Canadian F'lien at this SeliiM)! «<'re so satis- 
taeUirv that the Koval Air Forces of Enplaml and fanadn 
have 'ad<.pte<l tliis ‘iwrachute. The Air Service TeehniTOl 
S-hool on May 12 lield a parachute demonstration in '*b*eh 
17 jum)is were made without injury f ‘ 

7.f>n0 It. and hut tliree parachutea wei 
iumiHT landc-d his chute was hurri. 
pneked lor the next suhjcct- 

Fairfield A. 1.0. 

The simps of the Fairfield Air Intemn-dinte Iletnit^a 




e following production was reported 1 
month of April ; Airplanes— 4 DH4M1. 2 '>H4B4. 7 Curttos 
.INSE, 1 Curtiss JNSA2, 2 Curtu* JNSA, 2 Martin Bonibers 
MB2 and fi MB3A. total 24; Engines— 11 Liberty V.. 1 
Wrigbt A. 5 Wright A-2, 23 Wright E. 4 right 1. 5 W nglit 

Tlie repair slmiis. under the direction of Capt. Edwarti 
latughlin have begun rebuilding Curtiss ain‘l»"rs for the u.^ 
of reserve ofliiers during the summer training period. It 
i« pxiirt'ted tliat 53 "Jennies’’ will be overlmoled and recon- 
ditioned liefore the end of June. They will nil l>e of the 
JNSE type, e<)uipped with Wriglit E eiigiiics. 

Army Air Orders 

First Lt- Paul Evert. A.S., Scott Field, to Ijingley Field. 
First Lt. William A. Gray. A.S., Brooks Field, to Kelly 
Field. 

First lA, Arthur B. Custis A.S., Kelly It 
ford Arsenal, Pa- 

Bee. lA. John O. Salsman. A.S.. Clmmile I 
S«'. lA- t'lyde Massey. A.S., Kelly Field, to Cavaliy, Fort 

Capt. James L. Hotelier. A.S., Kelly Field, to Washington. 
First Lt. James W. Hamiuond. A-B., Chanule Field, to 
Kellv Field for instruction, upon completion of which to 
Saii’Peancisen. sailing on tranaiiort Se)it. 3 for Fhili)i|>ine Is. 

Maj. Robert Coker, Capt. Roland W. Wittmnn. First Ll. 
Neal Creighton and First lA. Lawrence -A. Lawson. A.B.. 
Balloon & Air Seh.. Scott Field, to re|unt to cotmoaoding 

First !A. Albert J. 'Clayton. A.S., Scott Field, to Isaiigley 
Field. 

First lA. Iscroy E. M.Ciraw, A.S.. Siirtt Field, to Phillips 
Field. 

Mnjs. Fred H. Coleman nnd Michael F. I>nvi-. Scott Field, 
to teniiKirarj- duty Maxwell Field with sitminer training 
i^mps. upon closing of camps to I,aogley Field. 

New Yo 




First Lt. James P- Hodges, A.S-, Mitchel Field, t, Sta 
Francisco, sailing Sept- 3 for the Philippine Is. 

Following officers A.B. Res., to active duty MeCook Kidd, 
from placcw indicated, reverting to inactive status Juno 2B; 
Capts. Falk Ilarmel, Washington; Dudley Sturges ^ irhn, 
Babylon, N. Y. ; First Lta. William Vail Lovell, St. .' lliua. 
N. Y.: Bvron Goodes Cook, Lakewood, Ohio; See. Lts. italpli 
MeVean Cameron, Greenwich, Conn.; Carl Francis '’lark, 
Fort Worth; Charles Francis Clevette, 'Watertown, 'laaa; 
Lyman Hale Haggerty, Ipswich, Mich. 

Capts. .Inmcs. Henry Sullivan, A. S. Res., Housto . and 
William Latvrence Pureelli, A. S. Res., Buffalo, to actiS ' dutj 
Washington, reverting to inactive status June 29. 

Brig. Gen. James E. Fec'faet, A. Cb. A. S., and Capt. Italpli 
P. Cousins, A.S.. appointed to board called to for' milk 
poliev governing training of officers and enlisted men ,,f the 
organized reserves, to meet in Washington. 

First Lt. Ernest E. Hannon, A.S., Bolling Field, t " ilo 
Cook Field after tempomty duty at Fairfield. 

Maj. Rov S. Brown. A.S., Maxwell Ficdd, to Kelly Field. 

First Lt. James B. Carroll. A.S. Harvard University, upoo 
completion of instruction to Maxwell Field. 

First lAfi. Frank M. Paul and Hobart R. Yeager, froni 
A. S- Tech. Kch. to com- off. Chanute Field. 

Set*. Lt. Howard H- Couch, A.S., Kelly Field, to Scott 
Field. 

Sec. Lt- George C. Stewart, A.S. (Inf.), Kelly Field, to 
Fort Sam Houston. 

Capt. Louis R. Knight, A.S., Boston, to San Francisco, 
sailing Sept. 3 for the Philippine Is. 

Following officers assigned to stations indicated, in ac- 
oordance with orders to be issued by Com. Gen. Phil. Dept: 
Cnpt. Rosenham Beam. A.S.. Kell.v Field, First Lt. Robert 
E. Selff, .A.S.. Wilbur Wright Field. 

Cnpt- Robert G. Ervin, A.S.. San Diego, to OmaJia. 

Mftj. Lawrence S. Churchill, A.S., Omaha, to Langley 
Field. 


Loaning Exploring Plane Deaignationa 

The liiree planes which Navy personnel will fly over the 
polar sea this sumcr with the MacMillan expedition under the 
National Geographic Society have been given regular ilesifr- 
uatious as Naval aircraft. They will be known as the NA-1, 
the NA-'2 and the KA-3. This designation stands for the 
words Naval Arctic and tlie numerals give the identity of 
the rccpoctive planes. 

Detinite a.s.signment of crews to the three amphibian jilancs 
hns been innde b.v Lieut. Comdr. R. E- Byrd, tlie senior .-fficcr 
of tbe Naval detail, as follows. 

The NA-1 will be manned by Lieutenant Comiiiaadci 
Byrd and Aviation Pilot Floyd Bennett. The NA-2 will be 
manned liy Chief Boatswain Earl E, Reber, pilot, Donald B. 
MacMillan, navigator, and aviation machinist’s male first 
class Charles F. Roclieville. It is planned that thCM' two 
planes will make the first flights in company out over the 
polar i-ea in search of the unknown land which ia belii-wd W 
exist between the North Pole and Alaska. The NA : wiH 
be manned by Lieut. M. A. Schur and Aviation Pilot A. C. 
Nold. The latter plane will remain at the advance base to be 
established on Axel Heiburg land and will be held in i serve 
as a rescue ship or to replace one of the other planes in the 
event of mishap. Aviation Chief Machinists Mate N. P- 
Sorenson will also be detailed to the advance base or Axel 
Heiburg land. -Chief Aerographer Albert C. Francis "ill be 
the w-cather forecaster for the ex;>edition and will ael up s 
temporary laboratory on the base ship Peary at Et.'i for 
making weather observations and forecasts. 




Arctic Navigation 

X-ivigating tbe Navy planes which will fly over the track- 
less polar sea this summer in search of a new continent 
btsi ds out as the major problem of the expedition. LJeut. 
Coc.dr. R. E. Byrd wbo with a detail of Navy fliers has been 
assrmed to the MacMillan expedition under the auspices 
of Die National Geographic Society has given intensive study 
to 'Ids phase of the expedition's problem. As a result of 
tbi> study the most elaborate preparations ever made for a 
Ion - distance flight by air will safeguard the success of the 
ex| dition and the safety of the planes and pilots. 

1 cuteoant Commander Byrd emphasizes the fact tliat in the 
arv where tbe Navy planes will operate the ordinary mag- 
aei ‘ compass will be practically worthless. He will hove 
to :cpend on a specially developed sun compass, on radio 
diT' '-tion signals sent out from his base and on the nccuracv 
of .lis navigationnl sights of the sun and moon w-hich will he 


'* iie problem has been cogently suitiiiiarized by Commander 
H\ I and interesting solutions set down in the following 

1 iiTuposs variation for our flight will vary from 100 to 
Ibr deg., and when flying out over unexplored regions from 
Ax I Heiburg Land will change cvciy twenty minutes. No 
cUr 1 gives this variation, nnd it has been necessary, therefore, 
to lork out theoretical curves of variation which may he in 
err r as much as ten or fifteen degrees. Exact variation can 
oni be found by practice with precise instruments. The 
vainition in these regions has never been investigated. 

■| iierefore dead reckoning, which was the only method used 
by the World Fliers nnd practii-ally the only method now 
ajs-,1 in aviation, can not be entirely depcnded'npon. There- 
fore methods of locating the position by celestial observation 
mu*l be resorted to. The magnetic jKiie is 1200 mi. south of 
llic North Pole, and at certain times of the flight we will be 
between tbe North Pole and tbe magnetio pole, manv hun- 
drisls of miles north of the magnetic pole, and the compas.s 
ms*dlc will point approximately soiitii instead of north. 


-Methods heretofore in existence for locating position in the 
Arrlic- regions by celestial observation have been long and 
fuiiiliersome and required mucli mathematical calculation, nnd 
can not be done practically in an airplane in flight- Captain 
Ba—ett, in charge of the Hydrographic Office of the Naiy, 
turned over to G. W. Littlebales, hydrographic engineer, the 
job of working out some short nietliod of navigation that 
would he practical and simple. Mr. Littlehales. with his 
nsiinl genius, hit upon a method of prtx-aring a Summer 
Lino by taking an altitude of the sun, •which is far simpler 
tiiiin any methods heretofore utilized and which can be done 
graphically on a specially constructed chart, which does away 
with long mathematical caleulatioii.s. This gives one line, 
sail aiiothyr line can be jiroenred by faking the latitudes of 
tlic muon, which will bo visible a large jiart of tbe time, 
am! the intersection of these two lines will give the position. 


Ordinarily navigators at sea, in order to locale their posi- 
ttoii. lake the altitude of tlie sun above the horizon. In the 
Pi'Inr Sea this can not be done, due to the fact that the liori- 
&M 1 is covered with ice and is so irregular. It therefore 
bi'., lines neccRbarj- to .supply this horizon in the instruments. 
Til. ordinary artificial horizon is far too heavy to carry on 
a plane. The Navy has developed an artificial horizon sextant 
wliic-h supplies this horizon by means of a bubble. When this 
altitude IS taken the Greenwich Mean Time must be known. 
r.t,'ry ship carries two or three ehronometers whieh are verv 
h'"..' made and which give the Greenwich Mean Time. 
rii'M* nre too big to carry on the planes, and specially con- 
-II I' led small chronometers most be used. These chronomc- 
will be set to Greenwich Mean time and Greenwich 
bi 'i-ral Time. 


I plane, tbe plane will be taken 30 nu./ur, »uc oi us course, 
ll tlie wind is blowing from the left, at this rate for 3 hr., 
mi. away from tbe course it 


■ lilane will be about 100 n 


should be on. It becomes absolutely neeesaary then, to allun 
for this drift from the wind. For the first trans-Atlantic 
fli^t the Navy designed such an instniment which worked 
satisfactorily, and a modification of this will be used on thin 
fli^t. It is used in conjunction with smoke bombs which 
are thrown on to the ice or into tbe water on the Polar Sai. 
and sights are taken on the smoke thus made. In other words 
there must be some definite object beneath the plane to sijriit 
on. "With this instrument tbe direction over tbe ground can 
be procured, and the speed of the plane throu^ still air 
being known a metbematieai eomjiutation of tbe speed of tlx.’ 
wind can be calculated. The Navy has de.signed a compulatt>r 
which envies these coni|iutatioiis to be made graphically witli- 
out recourse to trigonometr.v, 

No chart now in existence trives tlie theoretical variations 
in the area to be flown over. Mr. Littlehales has worked out 
these variations so they may be within an error of 10 or 15 
ml. He has put them on s spevially constructed cltnrt for 
the use of the navigators. When the Navy made the fir't 
trans-Atlantic flight Mr. Littlehales supplied the short metlioils 
of navigation which included a specially constructed zenithi:! 
projection chart which gave at that time the shortest and 
quickest method known to man of I'alculating jHisition liv 
nstrononiical observation. 


The navigators cockjnt on s veiy miniature scale will he 
arranged just as the navigators chart room on board sliip. 
The chart generally used at sea on steiunera for plotting tis- 
course is a Mercator chart, on which, for distances of 500 or 
600 mi., the course is a straight line. This chart can not !<• 
applied to the region around the Nortli Pole. On a Polar 
chart this straight line beeonics a spiral. It is exfreniciv 
diffleuK to follow a spiral in ait airplane, or even with a 
steamer. It would be nimost impossible to lav down a 
straight line on the chart and follow it, because everv instant 
the true course and variation would change, and to this change 
would have to be added tlie drift of the plane caused by the 
wind. To overcome some of these difficulties a sun compass 
IS being constructed which will enable the pilot to steer by toe 
shadow thrown by the shadow pin on the compass. ’Tl.is- 
will still make the following of anv pre-determined course a 
spiral, but the variational errors will not enter in. as- the 
sun compass is independent of terrestrial maguetism. 

In order to prevent confusion from the tremendous vari- 
ations of IBO deg., the Secretary of the Navj- suggested that 
instead of using longitude and latitude from'thc Nortli Pule, 
that a system of eoordinates he used working from the noTth 
magnetic inile. These meridians I'ould be called magnetic 
longitude and latitude. Variations of the compass for as 
much as 180 deg. then would not have to be applieil to the 
compass correction. A chart has been conslrucleil bv usiii- 
this system of coordinates nnd will l>o used on tlie fliglit. 


U. S. NAVAL AVIATION 

Naval Air Orders 

Lt. Comdr. Joseph M. Deem det- Nav. .Air Sta., Lakehur-t 
to cnrnmnnd C.S.S. SUarkev. 

Lt. Comdr. Thales S. Boyd. det. Navy 5'ard. New 5’ork. to 
Nav, Air Sta., Lakehurst. 

Lt- Comdr. Oeoige L. Waxier det. Nav. Air Sta-. San 
Diego, to Navy 5*ard. Mure Island, as aide t<i commander 

Lt. Ravniond E. Farnsworth det. VO Sod. 2 Aircraft Sods . 
Battle Fleet to U.S.S. Colorado. 

Lt. Arthur W. Radford det. VO Sqd. 2, Aircraft Soils 
Battle Fleet to U.S.S. Colorado. ^ 

Lt. (jg) 'Walter P. Boone det- 12th Nav. Dial- San Fran- 
cisco, to temp, duty Nav. Air Sta.. Pensacola. 

Id. (jg) Frederick G. Kahn det. VO Sqd. 2, Aircraft Sods,. 
Battle Fleet, to U.S.S. Colorado. 

Lt. (jg) Lawrence J. Webb det. Nav. Air Sta., Pensacola 
to 16th Nav. DUt. 

Marine Corpa Air Ordera 

Capt. James T. Moore det. Nav. A. Sta., Pensacola, to 
Adv. Fly. Sch.. Kelly Field. 

Hawley C. Waterman appointed lieutenant, assigned to 
Lakehurst. 
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Publisher’s News Letter 


Severn! times in the past, attention hat been 
called to the dangers of exaggerated publicity in 
connection vfith aviation. When, however, in- 

reft*to’lhe'’'b^'i^natira ^^^f^!^ul°disto^W 
of the average newspaper headline writer, it be- 
comes not only harmful but dangerous to the 
sound progress of air development. To take a 
case which does not (it all the specriications men- 
tioned above; but just as dangerous, is the 
newspaper story that has been printed all over the 
country of the costs of the new Ford Air Line, 
The impression that has been created is that air 
express can be carried at a rate of B'/z cents a 
pound. That figure has been firmly fixed in the 
public's mind by headlines. No mention was made 
of the mileage element, so. when the New York- 
Chicago Line offers to carry packages at. say. $2 
a pound, the public will immediately think: 
"'X^y. Ford can carry his bulk freight at 8 J /2 
cenu a pound. Why are we asked to pay twenty- 
four times as much This method of reasoning 
is perfectly understandable and is an example of 
the damaging effect of uncontrolled announce- 


To everymie who knows anything about the 
rudiments of transportation, the basic cost figure 
is. of course, the pound or ton mile, ^^hen figured 
on this basis a different picture U shown. The 
Ford line is about 300 mi. long while the New 
Yotk-Chicago Line is about three times that 
distance. If that were the only new factor t< 


suld n 


unfor 


nied by a statement by Mr. Ford that a very careful 
analysis of costs is being made, and the public is 
led to assume that this B'/z cents is the result of 
this cost estimate. As we happen to know that the 
figure was unauthorized and incorrect we must 
assume that the two statements bore no relation 
to each other except that they were published 
together. The Bl/g cents a pound figure gives 
$170 a ton trip. As the Stout plane has carried 
about a half a ton a trip we get a cost of $85 a trip 
of 300 mi. or about 57 cents a ton mile. fiU 
everyone who has studied the fundamental costs 
of air transport knows, the lowest figures that 
can be considered conservative range about a 
dollar a ton mile. And we predict that when 


Since writirtg the above we have seen two new 
figures of costs. One gives the cost at l2[/i 
cents a pound and the other somewhat over thir- 
teen cents. At 15 cents a pound the ton mile 
rate would be exactly $1. a ton mile. In estab- 
lishing this figure it should be remembered that the 
Stout planes are carrying 1000 lb. pay load but 
with better intermediate landing fields and facilities 
they could dispense with an extra man and several 
hundred extra pounds of gasoline. If I 500 lb. 
were carried the costs would be correspondingly 


Then, the public will not take into consider- 
ation that the Ford Line has no problem of secur- 
ing traffic by advertising and solicitation, no 
individual collection or distribution charges. If 
these items that go to make up a proper statement 
of cuts are incited, then ai^ then only will the 
public get any correct idea of what the transport, 
by air. and delivery of packages costs. Both 
the Ford Air Line and the Air Transport Co. 
had their start in Detroit and as it was under- 
stood until denied, that the Fords were to be in- 
terested in both lines, the way the costs are made 
public will be watched with more than ordinary 
interest. The danger of this sort of publicity, 
especially when attached to the magic name of 
Ford has a peril for air tran^iort that should be 
immediately corrected by accurate public an- 


The other danger and perhaps the one that 
should be considered as more serious is the stock 
selling that has invariably followed any flamboyant 
annoimcements by the newspapers. People who 


immediately take i 


rage when the public 


paign based, usually, on the pro^ieclive perform- 
ances of untried aircraft which on paper have 
greater money making possibilities than existing 


raft transport problem unless the pub- 
lo the initial trips is carefully con- 
:urale and authoritative, — L.D.C. 
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T hat 1,900 mile beacon-litstrerch 
of the U. S. Air Mail route blazes 
nightly as an announcement that the 
era of aerial transportation is here! 

It’s the greatest white way, over which 
roar the planes carrying heavy cargoes 
of valuable correspondence. “ . . . 
snow, nor rain, nor wind, nor night, 
can stay the pilot in his flight.” 

Nor want of dependable rubber equip- 
ment. For Goodyear provides the 
U.S. Air Mail Servicethesame source 


of supply that has assisted the mili- 
tary and commercial airmen to main- 
tain their progress. 

Goodyear agrees with farsighted Post 
Office authorities that aerial transpor- 
tation is even now ready for wider use 
in the commercial w-orld. Goodyear 
is ready to help in any way possible. 
Goodyear makes everything in rubber 
for the airplane; balloons and airships 
of every size and type. Write Good- 
year, Akron, Ohio, for any informa- 
tion you want. 


Tirt £? kuUrr Ceafany, 
of Lu/ucki^^u-Zepptljn 
emnt^Jtype for tfny f^uii 


'ORATIOK, a misiJiary of The Goodyear 
ie re^y to huiU Zeppelin arrihips iBe 
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AIRCRAFT SERVICE DIRECTORY 
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AIRPLANE SALE 


HASKELITE PLYWOOD 

1. ..1 ' 


tVrilc /or HASKELITE nu.lUnecm circnfl itcc^ lUi. 

AircrafI Sapply Co., Kedacy Wbse, MinneapoUs, Mina. 


IXJ WEST WASHINGTON STKBET. CHICACO. ILLIN >1S 

CLEAR NITRATE DOPE 

Best Qoality and Freeb Mixed xl $1.60 per sxlleo. 
Four Coat New Proeeea Aluminum Niirete Dope 
■1 IS.0S per s*Nou 
All in S geUon boxai ctuu 

PHENIX AIRCRAFT PRODUCTS CO. 

WILLIAUSVILLL N. ¥. 


BlMdenl, end ^ 

STANDARDS AND HISSO SIOTORS 

AViriv eemmSieU end in /Irtt ctast rendilwn. 

Btyderdi wlib^olCS^eM^ le^tlOOO^. ^ S^derda^wilh 
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IM luerket. ^Ludioe pran, wlieeia. febri* de^ tape. ^Ire- 
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Queer Cargoes 


O N th« floor of the Glenn L. Martin 
Plant there stands a small flyer which 
attracts very little attention among the 
bigger and more powerful Bombers. 

The moment 


5 in from a flight it 
>, refueled, and put 
ir instant emergency. 


Its cargoes are unique — a b 
hirer suddenly finds himself 
certain shiiment of bolts or s: 
needs parts for a broken air o 
can we bring a supply at one* 
500 miles away? — we ca 

Chicago's great 
{holograph in a 
the little plane, with 
board for freight. 



For more than a year this little Martin 
Plane has maintained an unblemished 
record for service. Speedy — Reliable- 


THE GLENN L MARTIN COMPANY 

CLEVELAND, OHIO 


t of Queliln Aircraft since f909 


AyfATfON 
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Xlijli, iSpeed, Continuance, LoaJ 

RADIATORS lANBLIN 


WATER AND OIL 

all W^orlJi R-ecorils 


R.aJi. 


Iiators in worJ 


kin< 


S 


EtakliMementa LAAIBLLN, 36. Bourdon, NEUILLY-SUR-SEINE (Prance) 


AUS-^ER-ITE 

Commercial Dope 
Acetate And Nitrate 

KAHKI YELLOW 

ORIOLE ALUMINUM 

Cvnlracton Ib All Brmchri uf Ihe U. S. Cnrrnmtnl 

PERRY-AUSTEN MANUFACTURING CO. 

GRASMERE. STATEN ISLANd'’ P.O. ROSEBANK, N. Y. 


r**i*it 4 t*tit*t***i*****ii****** 4 **illi«. 


JJ AIRCRAFT DEVELOPMENT CORPORATION | 


DESIGNERS AND BUILDERS 


Use Tubing of Known Strength 
made up to Specifications 


Specialists in Tubing 
for 25 years 


Summerill Tubing Company 

manufacturer! of 

SEAMLESS STEEL TUBING 

Bridgeport, Montg. Co., Pa. 


MOORING TOWERS for 
and BuUderi of Ford Airthi 
Dearborn, Michigan. 


t 
t 


Aeronautical Supplies 

Airplane and Motor Parts. Aluminum Steel Teme Plates. Specification Tubing, Round and 
Streamline Fabric Linen and (joHon Made-up Covers. Bolts. Screws, Wire. Cable. Brass 
Fittings. A Full Line of Everi)lhing for the Airplane and latest Piping Equipment for the Pilot. 
Write for our Catalogue and Price Lists. 

Johnson Airplane and Supply Co., Inc., Dayton, Ohio 
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Aeroplane Works — PANDER 

THE HAGUE (HOLLAND) 





The “Puder” Single Seater with 25 Hp. Anzaai Engine 

THE BEST LIGHT-PLANE IN THE WORLD. 

PRICE $2200.— COMPLETELY EQUIPPED: F.O.B. ROTTERDAM 


The weekly issue of AVIATION that you miss, 


nay contain the article, 








you could have uaed with profit. 

If you we a ServiM or civilian flier AVIATION ia an indiipeiuable adjunct to your caUing. because in each 
weekly »»ue it publiihes more service and commercial flying newi than appears in any moolUy and more 
important, it is NEWS when it appears in AVIATION. Rt— r y. mo. more 

AVIATION is written arid edited by a staff trained to the aeronautical viewpoint for the man who is def- 
initely interested or engaged b aeronautics. It presents fully and accurately each week the latest news and 
technical developments. 

Descriptions, [holographs and drawings of the latest abcraft Bn>ear first b AVIATION and frequently in no 
other magazine. 

For less than eight cents a wrek for U. S. Subscription — Four Elollars a yeai^you will recrive 52 issues of 
the only American weekly aircraft publication and the recognied trade authority. 

A LIMITED SPECIAL OFFER: 

Pin a Two Dollar Bill to the coupon a 


IT trial order for the next 26 it 



AVIATION — 225 4th Ayenue, New York. 

Send me the next 26 issues of AVIATION. Two Dollars to cover is enclosed. 
(Canada $2.50: Foreign $3.00) 


ITAeji K'rUing to /idierrisers, Pfeose Mention AVIATION 


AVIATION 


Airplanes For Sale 


.V STANDARD J-1 AIRPLANES wll 
N STANDARD J-1 AIRPLANES wil 
N ISTANDARD .M AIRPLANES » 
..X STTANDARD J1 AIRPLANES ..li 
EW STANDARD J-1 AIRPLANES wi 
TTANDABD J-I AIRPLANES wti 


LEARN TO FLY 


NO BOND REQUIRED FOR 
SOLO FLIGHTS AND NO 
CHARGE FOR BREAKAGE 


100 


00 


ROOM AND BOARD 
NEAR. FIELD AT tlOOO 
PEP. WEEK 


Special offer for June, July and August 

ROBERTSON AIRCRAFT CORPORATION 

ST. LOUIS FLYING FIELD, ANCLUM, MO. 



The Aeroplane 


Published Weekly 


175. Piccadilly, London. W.l 
England 


Subscription Rates 
for U.S.A. 


History of Aeronautics 

BY 

E. C. Vivian 

\X-‘'c have just ten copies left of the above. 

The retail price is $3.00, with the first ten 
new or renewal orders, $2.50 with sub- 
scription. This work is divided into four 
parts: The Evolution of The Aeroplane; 
Progress in Design; Aerostatics; Engine 
Development- There are 521 pages with 
numerous illustrations of photographs and 


Gardner Publishing Co. 

225 Fourth Ave., New York. N. Y. 




WRIGHT WHIRLWIND, 3-4, 
aoo H. P. m VOUOHT UO-i 

plane, used by Cuban Air Sertice, 
Columbia, Cuba. These land planes 
fwtuently are floivn from Cuba to 
the Isle of Pines, crossing 40 miles 
of open water, which demonstrates 
the pilots faith in the power plant. 


THE EXCELLENT SERVICE 


WRIGHT WHIRLWIND ENGINES ARE GIVING THE U.S. NAVY 
HAS MADE THEM KNOWN THROUGHOUT THE WORLD 


W RIGHT Whirlwind ]-4, 200 H.P. Air- 
Cooled Engines have been selected by 
the Navies or Air Services of five countries 
in North and South America in addition to 
the U. S. Navy. 

One of the recent important purchases — 
if indeed not the most important in com- 
mercial aeronautics — is the sixteen 
Wright Whirlwinds bought by the 
HufF-Daland Company for Huff- 
Daland Dusters, Inc., of Macon, 

Georgia, who have taken large 

acreage contracts for orchard and 

boll'weevil dusting. 


The reasons for the choice of Wright 
Whirlwinds by foreign governments and 
commercial flying enterprises are because of 
the unusual dependability, high perform- 
ance, ease of inspection, adjustment and 
minor repairs and the low cost per flying 
hour. Wright Whirlwind Engines are avail- 
able for immediate delivery and ready 
for service under severest conditions. 
Send for Bulletin No. 8-A for gen- 
eral information and technical 
specifications and consult us for 

cooperation in working out the 

details of aeronautical projects. 


WRIGHT AERONAUTICAL CORPORATION 
Paterson, N. J., V. S. A. 


WRIGHT WHIRLWIND 
J-4 AIR-COOLED ENGINE 


